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Abstract of JP20021 57973 

PROBLEM TO BE SOLVED: To provide an electronic energy loss spectrum measuring device capable of 
highly accurately measuring an electronic energy loss spectrum, and a TEM or a STEM having this device. 
SOLUTION: A dislocation quantity is corrected by using an electron beam position control device for 
detecting the peak of the spectrum by an electron beam detector, detecting the dislocation quantity of a 
peak position dislocated from a reference position on the electron beam detector, and controlling an electron 
beam position on the electron beam detector. The electronic energy loss spectrum is measured while 
controlling correction of the dislocation quantity of the peak position of the spectrum and spectrum 
measurement by the electron beam detector. Thus, the electronic energy loss spectrum can be highly 
accurately measured in this electron microscope having the electronic energy loss spectrum measuring 
device. 
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'7■^m^zmz^^Lm.■rtlM^mlE■t^ \i'~:^m.m^mmw. 
i^mi^-yimziiK^x, 

[if^JS4] ii*^2IB«5<7)m-?^x^.;l^df-a3^X'<. 



HirlB-ma H>nB^tS[tc«-:^V . HiilB«^«OfiM^ 
MlBSiJffllH^^^Slc b- ^ fig$fJfflISIB^ffl V ^TWiB-f 

[it*«5 J f»«JS2fB^C0«^^^x^vl^df-a^X^ 
HuiB«^^aiS-cafl«$iifeX'<^ h/P5:lB1i^S^ 

H!riBfia^ixfi?&i^ait. HfjiBea-rin^aiE-rsb 
aiissia. 

^w-yxt ■k■M•thWAwmF^■wm.mizii\.^x , 

df-^0x-^^-x^fB1t^-l.faig^ai:S:ii;t^cC:i: 

mfA^zmmmFm^\m.^^hnm\^>x}:. ^mttz^ 
m^m'^=^mmzii\^x . 

m^rn 2 ^ 5 f BlicOmfB«-f^x^/Wdf-« 

^WW^tfOTc^iOnrox^f^tir^Xtyoxx^vl^ 
=5f-Ox-^'<-XS:fB1tf-atB^at , 

Buta^^ru-^a^fflv^/ifMi:. i!riB«-?i^i^ais± 
ob-;7{aa^$ijffli-rsb-^'{aasijffli^iai:> ssi^± 

mm. 

&a!i^-r-i.m^x;t>yi/^-«^x'<:5' h)um^fimizi5 
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;n2ai:tfo-r^i«^«i±iL, Btne-mstHuiES^x^^ 

*-^>«0«-^^«»:t-^iSS3iat , 
«ne«»^aoM»^«?r«^^SH*Rliafc 2r«li.^c 

[0001] 
[0002] 

nm <7)ji^^«gL7t«jti:'5:-5TV^ 

-ft^-^^Mfi, ^*sg^^m«'s /K^^iO!»tt^ 

[0003] m^mm(^mm:^t lxh. ^^m^ 

^^iM (Scanning ElectronMicroscope : SEM) , M 
jSSfl;^^^^ (Transmission Electron Microscope : 
TEM),^3oS3§af|-?Si^M (Scanning Transmission 
Electron Microscope : STEM) *»*S>I). ^ J 



WQhh. TEM(ilS^lc{j(3:TtTt::«^Srfi3*fL., 
:fe-sTEM{iM^h«iS{c«^^2riR^L, m^^trss:;^ 
^t. 2<>:7cB«5r]R^§■r«.^a■c^)«., 

[0 0 04] TEMS>i,V>{iSTEM(C:tJl%T, «^ 

ffltc<}:0. 7C«(Si^«ii)ll^-Ox^.;l^4f-a^^±-r 
6. ISWS-^LAi^^Srm^afcSt^.tOx^^yl^^f- 
**f-r-l.m^X:f;l^^-«ife}H!eft(Electron Energy L 
OSS Spectroscopy : EELS) {± , W^Af^<^l^^^^ 

yhbtxmiytL^. :ititx\ :itit>co^Vrmm.bL 
Xl,i. TEMt>L<{i:STEMi:y^•^^;^«I^BM^J51|■^ 
x:t-;l^^—JiifeW'3tfl (Electron EnergyLoss Spectrome 
ter: EELS) ^m^-^h-±fz1j'Ail^lK<m\'-^^tiX 

[000 5] STEMF«9lCt3V^T. mfA^my&l-fzm^ 

mi. M^uyx. iSLmi^yxxmrn^m-^xEEL 
s mm^zx ■& . EELS ammcotm-b 9 9 - s-n^ 

L . 'tcmmz 4 -^wmx^yxb e s^m^u 

-Jlfjti: LT V . 4 m&Vmx^ yX\tW^:LA-)V^- 
W^x^9 hfUff^y 7t—Ax<r>mWib . tE^x:tvu^— 

m^:^^9 hJi-coikizizm^-^^. emmmmi-yxim 
'mmtii^izt$m^n.^m^:c^^)u^-m^x^9 h/i- 
<r>u^ii&mthtii^izm\'^?>, 4:mm'^m\^yxxts: 
:^t/^^^^x^vp=>f-s^^'<^ hJ\^^m=Fmmtiimz 

[0006] m^Fmmmmi. m^^^^fxm^^^ 
■t^^m^b. ^ti^^%X'^^mi<r)\i9-^)vx'm^ 

bifiX'a,mL<D\i9^)vx'm^^titM.^^x'hh. 
^-rtz-bt^x'^^. 

[000 7] EELScrtmm^zm^lMfmjbVX 

a. mtii. *ii!ffitiS4.743.756 ^{i^m. 

1966-^<i.^$8. »^^7-21%7^<2^$8, #^¥7-29544-^ 
[0 008] 

[^BJ*^M^LJ:ai:t-i.ilM] (^!*<^STEMi: EE 
LSt:ffl;^-&^?-»J:)t^^a-C{i. JL— (1 ) SS 
( 2 ) TcSt L<«i:. ai^t-|.x^vP=>c^ 
-lEHcOfi^- ( 3 ) «-?x^.;p=if_^x^^ hJUi 

EELsx-m^-t^^ ( 1 ) <r)mK>mLmi¥i:^x<^m 
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-fct^, ±ie«# (2)^(3) Srfid . ClOi:^ . n 
[0009] miOi d tcM*4±(7)*>'?.#SJ©fiJf, 

[0010] (A)ia3(b) {iis*if±c7)j,a#^«m 
}v^m^-th^. aa^tci^ra^^L. ^<m'mn\.z 

•^{±03 ( b ) tfO ( i ) h;U$':g|tBtTl*^ 
L*^L, 0.5 WiMz^ywrnmcrmW^-:^'^^ V)V 
tm^ (b) co(ii){c^-riatc. a:^-;u^'-*i>-7h 

t:t. CKO:^. 03 ( b ) <iil ) t:T^-r J: 

[0011] ( B ) 114 ( c ) \mmi.aymmvk<^n. 

C ) 0 . H4 ( a ) tC^-r J: 3 tC^tWA 

B -ff co#««± ^ 5 y^m-ti> m^xh 

( c ) AJg-C-^f x;f /t-df-'-^aSa , b . c t;h°-^' 

^-t^-^imx*}. ^commt^TmBx-m^^tLxy.^ 
i^, MmB±.x'mrmi:%^Lxm'&'p\.z. n-n<r>mm 

^>(mWr:':!^^)\^^-ifii^y V VfiWr^. 04 ( c ) 
o^zL xm^ Ltz^m^^X'^::^^^ V Mzm-^K -^x . 

mABcnnM^n^-tht. m-^tzm^^'i%h^b^z^x 

[0012] mL<r>wm^mmthfzibi,z\i. x.^^)U^ 

z t ti^xx'h h . 

[00 13] ^^BJOBWJi. TEMi, t<«i:STEM 
tEELSt^m^-^h^ttz^SX'. i««JS. ^I^CO 



^-r^ztizhh. 

[00 14] 

^miwms^m^fzzk^mmk-r^. 
[ 0 0 1 5 ] :^^mcom=Fx.^-fi^'-m^x^^ 

-rs e-:7fi[ia$(ifflijia&<i;c^^E E L s^a^fflv^ 

X. s^^i' hfPcoiL'-^im-rixm.imiE-r^^if^n 

-ofzmiz. «^x;t.;l^dr-«*X^i? h/U^rSyS-Ti.:: 
i: X'^m(^X^^ h Jl'^mm-t hZbX'hh. 
[0016] tfz. ViV'^m.ifimiKttch'^uu 

-'7^m.^n,=mmimim^^c^^)vm.m.f.z-wcth 

xo^z. ^-'7^mMmmm^m\'-^x^itth^bx\ 
mmmx'm^mzx^^ h;ucox;T.;udf-ttiE*-'-r-# , 
^nm, i««i^<7)«^x:^^;i^^-a^x'^i? b/i-^a^ 

■tnnxb--i:'A<-iS:-r.g. i 3 tcHtfb°-^{5H$iJffl)^ 

i0^^x^;Wdf-a5^X'^^ YA^^m^-tt^Th. 
x^^;P^-aiE*-'M«IS*»o. S»Jg, ^igJ^T-ai^T' 

[00 17] t.rz. -^wmEEi^s^mttzSTEm 
^jL<iiTEm<rmmi. n^mmi^x-x^i^vivt: 

^ 7cS<^ 3 r o X i Jt {±T5 y a XX ;t-.;^aj-'_<7) 

^!'6i^-r^^»^^tiE•r?.b-^?^as$lJp^Bt. 

h;PSS^t b-^{4a$iJffllitf^Sr$iJfflIt--g.*iJl»^IB$:fil 
X7tCi:T'*>S. EELSS:ili.;tSTEM<0 

!^J4. m=mmi^-m^Ltz:^^-7Y)vi^^'}- 
wi-t^\^-9^mmmmm.t. umi,zm^hvm<7i 
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zbt:imb^^, z<r):fjmizx^. M^mcommmt: 

[00 183 HfoDX^^iaiL. x^. 

2 m<7)m^Wi^tii^x'm^^ ix/i e e l smmx'$> h z 

[00 19] 

mmcommcmm] hit. mm^mmtx. ^%mcr> 
[00 20] laiJi, ifW^cn^mmm\,zi:hE,E\.sm 

=mm\i}^hz-3yvyxhm\^^2\^X'^. mm^ 

^-fH^abS 1 3 i-CcOgP^SrE E L S^Bt LTiB« 

[0021] m^mm i ti, f ?$i*^«#sscmM 
it«^isi2{±, m=mi^^^)V3X'm\^-^ixh. 

[0022] imT«L^«^(im^^>'X8|fitC 
«!t%jS9^?gBg-r^, icO«!l^J^9{i«^i»2Sr^S-r 
«!i)J^9tIJg«$nTV^SS3S«-? (TE 
M ) mmi)^^j:^^. ilSOE E L Sfi^ 9 SrtS 

]^W->'X8T!B!lAl Ot^. {5«3tei!ii:L-CEELS 
x^ifV)Vi:m^hX\^i,. *^C?j-cii^!i*l;S7?- 
*S«WX8T*^Sil OtM^fr{Sffi3feMt E 

ELS m&x\mm^mmm-th t m^^^m. 1 1 

^fz»yxh h . 

[0023] 1 0 ^{Rffi^iSi: \.tzVmXi. 

'^mz^'^icitz. wsco?K^-fe^^-i ifcAW-r 

-S. m^^^^- \ 1 ^mLTV>SJjg5cOlSil{±01 
*lliS^J-C{ix^.;Wdf-^|jC®l 2{4m^iSl«iaJSl 3 

[0024] immm:\t. 3uA^)v^-%^m 1 2±t: 

K^2*n 0 Ommco*^. 1 e V///mS)KtC^-|. , d 
iiSrt£;*ca«UyXl 5T'l 0 omtct£:^t-|>. i^Ot 
^tfe^i^JiU-yX 1 5 C07 * -;<?X{4gSrX;tvl^df-^ 



XI 6cojsj»&iffls-r§, ^ntio. m^^iig^aisi 

3±tcSf^$*T.l.m^^x;^;l.4r-^g^X^^ h;H Btt 

0.0 1eV/;um bts:^. 2 5 ;u m/^-^ > :t^;l^cOV 

TfflV^ixtf 0 . 2 5 e V/f-v V^t^/t-i: iSrl. . 

[0 02 5] W&mm.2^\t^ x-^'<.-X2 4*^^><:0 
^f?B^^a-::fv^Ttfc»c^J*^-yXl 5. FU^h^A-y 

19, W^-^9 9-\ 1. iI(fijn>f;H 4 5r$ijffllt. € 
1^«iaifll 3*»^><^)«1^3«l^«Oft#$:]R'9atf. m 

U2i\,z%^m-h. ±tz. x;^;^^-^im■c-{i^^ 
K u 7 1 9 tcErc!)irr-i,«E^$i]ffli-r^«Effi 

tL<«±«8riffi, fc|.v^{±lSJ^-fe:?'^-l lco?lJ*3S« 

L < iimeSffi^fflv ^xmrnrnwii^z i^x. nu^h^j. 

-yi9, *)€.v^{ifiSJl-fe^'^-l 1, ^xSv^JiMr^irT 

^;H4$rMffll-r§. §^>(c. $ijffll^a2 6{i:. mm± 

[00263 mz. ^mmi:m\'^fzm^:^^-fu^-m 

[00273 02SrfflV^T. m^x;T-.;P4f-«5feX'<.;? 

[0028] m^, m^^ii ( 1 ) mm^co-^vrmm^ 

i^ML. ( 2 ) A'^:? h;l^cOX^.;l.df_^;^^iE^fl^ 
W ( 3 ) ^«f7C3gfcl.l,^«S!lS-f-|.x;t.;Udp-KH$: 

i^^L/ift, (4) X^7h;Pa!lSS:^f-:>TV^/^. 

[0029] :^%m<7)mmmxM. mimii {i)mm 
±c^-^mmmimM l . ( 2 ) ^^:^f7c**) § v mm^-t 

|,x;tVl^df-^Ofg®!0atC|lll-^WfS<, -eiOffi 

<:05agi. ( 3 ) X^i? F;PiOX:t.;P^-ffliE5JlSi; 

( 4 ) x'^^j' hjm^irmmmm. 2 e eommTxi^ 0 . 

x^^^h/um^mi. mz:c:^/v^~i^yy<r>^m^^ 
iHL, i,ti-yhLfz^izlt^</)-rtim^mtiiL. x 

ttJH 1 3±T'£0X'<^ h;N4aSr*iJffll-r.|. K U 7 
-7'19, *)|.V%{iJS:^-bi?^-l 1, fcSv^(ili[nirj 

■<;H4^$iJffl)-ri.«Et KfimSSffitc^^f^L, x^ 

h)\^-ftim^mm-th. z(dj:oi,zx^:^ hfu^mM 
^x^^ hji-^m^-^mx-h^. 

[ 0 0 3 0 ] 03 { a ) iS^mTcSOI^^aetC 
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V)V(T^%m)^Qi . 2 5 e V/txm. X'hhfz 

0. 2 5 e V a^X^'p YlVkmM.'fh Z t ifiX% h <, 
[00 3 1 ] x-:5''<.-X2 4lc-i-iil-|.rJTaxe- 
9 21 (rimSiCnmh LTtt. it ( F e ) <7)^, E L 
2:721eV. ELS: 7 08e VT$)S, <fe-l>V^ 
(±, EL2:721eVi:EL3: 7 08eV&-iftfX 
^-/l^^-lifflt LT, 600~800e V-CtJ:V->. 
[0032] *^Sfim'{±, ^^«iaJS 1 3 i: t T . 

Dox*^i!l^-C# -Sid t:iea$ix, '7iVi-^^y^)V 
TV- YTV^ ±T-co-fe'n a X t'- fiSo^^-ft;^ St: 

»Jiiffia{c{SSi-.g. J: a fcffl jE*1t3 .r t J: >3 , 04 

(c) lc^^L/>:J:d^;:^'<^h/Pv-7h*^±t-i.^i:*« 

^ < lEii^eatc b- imhf\.^ w&m:m&w^i. 

[0033] t.fz. *^Bg^ll2<7)||i6Wcov^TSiHa 

-th. 04 (a) {±i!]^-ri.K«O«£B&S:SL/c0T'$> 
WmmfAK («^7cS ; A) /«B£7t**^*»c7) 

«7C« : C ) <m.mm&Xh 15 , 04 ( a ) {C^-Tck 5 

[0 0 34] ^f^^(±, {\)m&-thv^v(r>^Ah 
( 2 ) ^W7i:SS)-g.v^«iS!l«-r-?.x^.;U 
^■-«HiOfg€MatM-^t-ii.{?^<. $iJ«JIS2 6-r' 
ti, ( 3 ) X'^^' >;K7)X;t>/^df_KjE3!Q«^ ( 4 ) 

vivm^-^ ( 5 ) wmi.x'<rinH-m.m.<^vm-^ 

(3) . <0^f^t:. «-?M*^i*^^^^g^L;ti^;±^tilJ 

jv-fix^-k. it^gi^aifii ^^.x<^7.^9Y}v^m.^ 

1 1, J>.S.V^{ifflfii]3>f;n 4 J$fJfflI1-€.mEi>L<«± 
a \.zx^9 YfV^m^h ; i: J: •? , lS^JK*>-:>?g;5i 

jg<7)m^x^.;i.^-a^x^^ viv^m^'^^x'hh, 
[0035] ifmm<r>^m.^m^x . mm^tz-mk 

04 (b> \.zm-t. Wm^mAK, B, C-eix-PiXO 



04 (b) tc^K-rJ:d(3X;^;Udf_a, b, ccO^aSl- 
e-^'^^HiDit. -5-<7)e-:?fi[S<O}ffl^5|JS{i0.2 5 

e VTfcl). 

[ 0 0 3 6 ] S;^.:, is^Wm^3<r>mmmz-:>\\XW% 

'^U'aX>i-9ifWoixX\^ti:\^^X'\^. x^^;l^^- 
ffliE-r-S C: i: ifiX% h . i*^{iC^Ji.(f , Silj-tfoaX 

ffliSIS2 6{±. ( 1 ) et^^ct^sSrt-:? (HfnoAf- 

iOea^rm-r-S, X«i, ( l ) - St>::^#^b-- 
(-b'ooxb-;?) *i«^«!ttiSl 3±ti|V^-^ 

m^i^^iaisi 3±tc-ift3o>^e-^'3mt)*i.s 

1 1 . 3b.&V»{i«[6j3^;H 4$r$iJfflIL, ( 2 ) «^ 
^HiS 1 3 iO-fc:nn^«!iibi?-b;l'fiBt , (1 ) X(± 

( 1 ) ' (r>^fr^Woixfz^uux\^—7&Wr>'ffiS. 
Sr^ttlL. (3) ■Tixi^rWiE-r-i.iatc. 
iO:ii-Sitc«-:^V^-C h'U7h^A-yi 9. hh\^\m^ 
■^9^-1 1. S>?.v>li<Il6l3-f;H4S:»lffll-^-S. C: 
CO J; 3 icfijffli^a 2 6 kUm-th Z t X\ lif^^ti 1 HI 
OSf^-C-fe'ODXtr-;?c7)fi[aSr S«lW{cffliES:fi=d .1 
^3!)5T#.|., %tz. m=mm\ii^l 3±{c-b'ooxtr- 
^*^'^*T.TV^^rV'>^T'i>, -b'anxb-^'Srgt&Wc 
1^ajL«^^^ai#sl 3±tc#Ki$-lt, *>ox^-/l-^'- 

^yiw-tztizx*). ±MLrzJio^j:!>mm\^m 

2 6, «a[ilS2 3, iE1^a2 4, ^tl)-^a2 7 

[0037] ^/bfc. «^:^aiScOtf^'-fe;PS*i l 0 
2 4^-V>':t«;i/, «^X:tv;l^^-|g^X'<>!' h;W09^J-tX 

1 f-V >-^VU^^/^ •) 0 . 2 5 e V COJ*^, 
§5-C-^ai^fiE^x:t>;Wdf--it@{i: 256eVi:^|,. Hi 

*»^>, 2 5 6 e vm±<OX;t-.;U:Jf-a^LJtm^<:OX'^ 

^■-«iEi: h;ws!i^^3£5fc 1 mcom^m^tn^is 

■C1^f3^^^^*^^>l.. t*»L. 2ffl<^«^:g|tB«S:l9v^ 
Hi{iHfoaxb--i5'$:1^aitx;tvl-^-ffliE5: 
tTV\ SO Hi«i:«-?x:^x^p^-^;^^;? h;Wc7)ai^ 
inoZttn-t'h, 

[ 0 0 3 8 ] 2fliom^«!aillc^l*J. 1 ^IW-feT 

(i«-?x^^;Udf-JS3>c^^^' h;l-Srm-r.?>«-?^3SS 

$-#b-^' -^jumizmta V . fisf>m^ Lt:m^(^:j^^f\^^ 
-^m<Dm^^mkmi^xmM-in^\ -e<7)?m^* 
i:mmm^i-^zbx\ mmm(r>x.:^^/u^—i^mm<7)7t 
m-i^^mmmi-hzti^^fki,. wM(r>mM.tii, 
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[00 391 

lWn<mi^] ^^MizXtm. EELStSXEMS: 



0"«, 1 l-lSJ»-fei?^-. 1 2-x;t.;l.df-:JMi 

8-EELSX^^hJ\^. 1 g-HU^hf-jL-y, 2 
0-2»:B^^ttiS, 2 1 -Z3>'h7Xh«!ai§5. 2 
3-«S^S. 2 4-ffi1gilS, 2 5"«/X^i5'h 




I 



X 



I »«aBr<M»» 



[02] 
121 2 



i ' I 

-i — C*-" ^ I- » ^ - Jaxgag) 



^ , y No 
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CI14] 




<b) 



(0 



[*gaiS]¥figl 3:^1 1^50 (2001. 1 1. 
5) 



1 b-i7-fe;P^7tOcOX;tvpdf'-fflt::ao'v>T. liftEWm 

Lfzm^c^x^^h/i'^m^-thm^miii^t. m 

^mit:mtfzm^:r.^-fi'^-m^x^^ hfi-m^m 
m.^zt5\,^x. 

mim^tkfU^x'm^Lfzx^:^ hf}^±izmioixfz\^ 
T^ait, mmm'mmiii^xmmiiLmtmi^fzm^\^ 
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m^-^. X^i? ^;^^«*^«:*:i:^:Stf-i?^0«:*:b•- 
Buyxt t:^-ti>m^m^smm^zi5\^x . 
^mkmm^mimizii^^x . 



^-<r)^—^^-xi:ttm-hw^m.t . 

ot-^firs^©ji«i^i>t-^?{iafjffli^afc, i«f4± 
<^«^=Ty5Ma&«ijffli-rsHufB«^^iS^jsa5t 

mm. 

a3«cLfcmi4S2:siai-r^«^;^tiia5<7)^-^< t, 2 

i^iaat. H(iiBS>^^«f-^fiSi^aigi5i7)*j|ib-^-fe 
;u{4Bt«o-ma^^aiL. iffiB-mafcMiBWi^x^. 

:»vCOb-^fia$r«iE-t-i.$iJffll^a^fii;t^^m-?x^;l^ 

^'-a*^3tga. 

as-fii;t7tig*3i 6iBao^M«^iaaM(^i3 v'>T , 

friBx^^;P=^-»^tf>:tti^S:^ai-rS€^^gH^aigI5 
*»^>«Oft#^Si^T-S«SC^iai: . 

^s^rfiii. ^cit*^ 7 fB«i<?)^S)aM«^miit= is 

ijiBx^^7i.df-«*Lfcs^^:^ai-r?.«i^i^aigi5 
*»^.<^)fi^s:siaf-r-i>is^ai: . 

[000 1] 
[0002] 

imkc^tami x^ms^^-y H^^tiMB 

•fb. ^-^itizxK). m'f-i±^y'^9a>m^<?)mmi,zw 

nm (-^-y^-h;!^) c^fiMSr«S t^clf jth=5r^TV^ 

■fi.c:i:{±ast:'*>i.. 

[00033 m^m^<^mm:fjmt txit. ^^m^ 

(Scanning ElectronMicroscope : SEM) , 3S 
iSM^^^^Stil (Transmission Electron Microscope : 
TEM),^3SSjaM«^^ii(Scanning Tranaaission 
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Electron Microscope: STEM) t^hh. ^ 
TElVU4imtC{5t2'Wfcm^illS-S§Stt. 

[0004] TEM$)SV>{i:STEMt;fcV>T, «^ 

^*f-r'l.«^X^^;U^-ft^^& (Electron Energy 
Loss Spectroscopy: EE L S ) ifii^rt<07C^^J"WSr 

yhbLxmt>tih. :Ltitx\ ^oxhco^mmmtL 

Xii. TEMi,L<«STEMt.'^•5W^^^ilffiO«^ 
x.^^;p4f—S>feii'3tS5 (Electron EnergyLoss Spectrome 
ter : EELS) $:ffl;V-^i?-^Jt*-a3&*J£<fflV^<oixT 

[0 0 0 5] STEMrttCiJV^T. l*^2rSiSLJt«-? 

msuyx, fiti^u>'XAi*«go^a-oTEEL 

TtsitL. -eoHfrf^{=4M«ii^>'Xi:6fifig«:fis^ 

[0006] m^mmm^ii. m^m?:^ifxm±^^ 
■t^^^i^t. ^tL^^ytxt:hmi(7)\z-^-iijux'm^ 

^•thZt^-X'^h. 

[0007] EEL scommzm-r^^nmit lx 
2 19 6 e^i^tm, -2196 m-^km. 

¥7-29544 #^fB^7E)»'&S . 
[0008] 

l^Mt^m^LXot-^^mmi «e3fe<7)STEMi:EE 
LSS:ffi;^i-^ip^/c:»-*f^ST'{i, i— ( 1 ) aS 
^imcD^^-^ ( 2 ) TcSt L<<i, a!lSi--l.x^^;i^=^ 
-KHtOj^S-* ( 3 ) «^x^^;P=3f-ti^;^'<^ h;P$r 



EELST'sa^-rs-* ( 1 ) (^m'oMLmi^^-^xcom 

[0009] m±<7)j: d iztm±.coh^m^mm(r>m'^ 
[0010] (A)ia3(b) nmni.cohh'^^mm 

<0tt^X;t-.;l^df-a^X^^b/PS:a!l^L7t%&, 

si^oF^^m^agc J: s«^x4vwdf'-«*x'<i? b 
^Lfzi^^ff)mm.mcoBmizxK) . m^mm^zx 

STix-r-l.«^Sr^LTV^^, Sy^l^46*»<i>0. 5 
T'(ill3 ( b ) CO ( i ) l,z^-tx^^ hJU^mtHLX^^ 

fz. L*»L. 0.5 mBz*fimm<7)smxx^i:^hJi' 

*>'I13 (b) c7) (ii) iC^-Tidlw, x;^;PJf-3&ii^7 

hLfz. zcom^. iwmm&Lfzx^^^hMms 

( b ) iO(iii ) (CS^-ti 3^r«^x;txyW^-iS3feX'>^^' 
[00111 m:coiSSS:»;^-rS7"v:a6tc<i:, x:tvl^^ 
[00 12] i^Wfm^mi, TEMt L<«STEM 

b'E'&X.Sb-kmf-^iy^mm.X. S^JK, iSSiKO 
[00 13] 

mm'^m.^mTLtzzb ^^wb-th. 

[ 0 0 1 4 ] 3|5|%BJiOm-?x^vPdp-a^X'<:? 

■r-i> f-^'es*Jwiia^<ix/iEE L s^s^fflv^ 
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[0 0 16] tfvl. 3js:^BJ<7)EELS$rfiii.7tSTEM 
lf-i5'fi[SSiJffll«f^S:Mffll-rsSiJ«iiaS:ffii 

-rs^^ru-sat. «^i^ais±cob-^fiLas:$ij 

[00 171 tti. *%Bj{i:, -fe-nox^-^giait, x^^ 
[0 0 18] 

[ 0 0 1 9 ] a 1 J: S E E L 

) <7)iM^-i^<Dimmmtc$>^. mix'ti. m 
i=^ii^i*><^z3yh5xM^ai§i2 1 tx'^. mm^ 

m=Fmmiii^ 1 3 tX'COSi^^E E L sgai: tTie« 
[0020] m^^lSljil {i. ?^ltli«#»CttJS 

<r)m^m.^im\'^^zbi)>x-^^. m^fmuix'^^L 



)V3 ^m^-^xmm±.^^Lx tt&^-^v^ 
[0021] WMim&i.tzw^mttmvyxQm^z 

ym^me^^i^yxQizii'yxmj^i oim^^tt 

[0022] ZffMA 1 0 i%Ub Ltz^=fmi, 

<,zmm:^ixtz. mm.cr>m.^^9^-i i\,zKm-th. m. 
m-^-^is^-i i^m^Lx^^hm^immiimK^mm 

\,zmm:mM'&^i:M-th . mM'^^^- 1 1 l^Alt 
LtiWm.M9 0' m\^^^hbMz. x4^;P^-:JHfe 
$ix, a^:^-)V^—^Wm\ 2lC7:r-*xt- 1.. 
09T'{i:x^.yU^-^Ut®l 2 (im^=^eiaiS 1 3 cO±t^ 

[0023] *^Sfe^J-C{i. x^^/l.df_-j^giM 1 2±.{Z 

lK^l*n 0 OmmCO^-^. 1 e V/;umSJKtC^|,. Z 
fii:W:::kmmvyXl SX'lOOmztlkkth. z<nb 
^^lk)^^VyX\ 5c?)7^-;<?X{4g$rx:tvWdf-t}> 

^^xib-^'^^hfz^^zy^-ijT.wm.wmmx^y 
x\b<rm^^^'fh. zfixzk'o. «^*s«!ai3ii 

3^'iZ^m^f\.hW^:^^-)V^-m^X^9 V)V\ 8(i 
0.0 1eV///in t^S. 2,'5 p.m/'jr^y:^^)V<r>-^ 
/\^^^ y:^-)UXU— hri-^ 5:«^«iaiS 1 3 i: L 
TfflV ^ixtfO. 25 e V/^-v y ^-/t^t ^-1. . 
[0 0 24] §iJffll^S2 6(l. 7'-^<-X2 4«^<i>cr) 
t»fgfc«-:3V^-Ctfc^m:*^:^Xl 5 . H 'J 7 hf-jL-y 

19, m^^99- \ 1, m\p[^^)viA^mmL. te 

^4S^aiSl 3*>^>co«^3SS(7)fi-^^IR02=tf. « 
^miH,^ 1 3*-^>co«i^3SjKfi-^(S. ^'^^ hyl^ail 

^^m^Ltzx^i^ Y)v^mm^m.2ep^<r):>i^*)- 

^ajSl 3*-4>co«^^^JKffi-^{i;^'<i? h;UOh°-;? 

ffiasr«iajL, ^«ot-^'fiafc«i4g«itBSi 3^7)^ 
f -fe;Kaa t <r>-rixm.^wmm. 2 6 ic is ^mai 

HU7h^i-7'l 9lcEPiD-rS«E&$<J«-tS«ffffi 
t,L<(i«8SEffi, ab-l.v^{±BBlJl-fe^'^'-l l<^)BBi^« 

-7'19. $>I.V^{i:fig^•fe^5'^-l 1, $>.?.V^{i«rS]=7 

-f;n4 5-$ijiai-r?., ^^.tc, $)jtaisia2 6{4. iss± 
<offii^igfias-^jffli-rs«-?^^aE3-f /i^3 st^v^t, 

[0025] <5:{c. 2|s**fefi?IJS:fflv^^^«^^x^v^^-« 

[ 0 0 2 6 1 112 SrfflV^T, ^=f-:x,^)V^-Wk.X^9 

[0027] Wk. ( 1 ) Wmijr^'jt^Wh^ 

J^^L, ( 2 ) X-^^ h;P£^x4^;U4f-^jitffliES:^T 
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m^Lfcm, (4 ) hjm^^n-ox^^tz. 
[0028] :^¥tm<7)mmx'ii. mf^ma ( i ) im 

tut. tLv-^h t;t«^i:{i:^o^»Sr«iait. x 

aiS 1 3±T'<:0X'<^ hyl^a2:$iJt»-r S H U 7 h ^ j. 
-yi9. S)^^*}^?^:*-^^?:?-! 1, S)-I.V>(S<i|6]r? 

;n 4 mm^^mj£t L < iim.mmiz^L. 
[ 0 0 2 9 ] 03 ( a ) tc, mfAm^Ttmco^^^m 

ISrfflv^TM^L/cfiaj^^-r, «^x^-.;l.dr-jSi^x^ 
:5'h;Utcia3 (a) tc^-TJ: 3'5re-:^'3&^i:>fLl.iO 

^ ^aSf S X\ 7C«ll*<:7)x;tvUdf-$:^ d 
•CS)!., ;^^^h;^<JD^tS[3&«0.2 5eV//<m •C^b-S 

7^46, 03 (a) iz^.-tx5iz. b-^estfoaa^iUK 

A^'0 . 2 5 e V (JOX'^^ h;U2:S!lS-r-?> Ztt^X'^ 
[0 0 3 0] T-:5"^— X2 4tc:-i-^il^3TOXtf— 
^ 27ffmm<r)mt LXJi. ^ ( F e ) E L 

2:721eV. EL3: 7 0 8 e VC*-5>. $>-|.V-> 
(i. EL2:721eVi:EL3: 7 0 8 e V ?r-^tf x! 
:t>;P^-Kffli: LT. 6 0 0~80 0eV-etJ:V>, 

[003 1] :^mmMX'ii. m^w^mta^ istLx. 

ru— h T 1^ ±f c?D-fe'Q a X b'- fitacTJ^-ftS- ate 

m&m.-b^hi^fz^t,z\.i itLW-^mmimizm-t 

Xdl,z. mmmW. 2 e ^fflv^Tx^.;l'^-ffliE$r^T;c{f 

m$&.m.i,z{mthXdi,zniE^:'^dzbi,zi'r). m3 

( b ) L/w i a ^X^^' h /Pi^ 7 h t -1. C: t 

s. 

[0 0 3 2] :^mm<om2<r>mmmi>z'o\,^xmm 

HfQnXtr-^'**3H;biXTV^^V%i^T't, X:t.yl'df- 

ffliE-r-g>^i:*^'T-i^-i>, ji-f^#{±«^J;e.{i\ efJj-fe'Dox 

6li, ( 1 ) St:'c#=5rtr-i? (Hfaoxh- 



) coami^m-tt. xa. ( 1 ) - gt^#^t^- 

^ (Hfnoxf-^') *>'«m^aiSl 3±lcilv%Ji^ 
€-?ISl«!tiJSl 3±l,z-^aax\f-^imiyti& 

1 1, S>-g)V^{iiIl6]3-<;H45:*iJffllL, ( 2 ) 
:^ajS 1 3 <0Hr'aaxSJpti7-fe/H2Si: , ( 1 ) XJi 

(1 ) ' i7)Sf^T'^i:)n^c-fe'noxf-^{aacO-m» 
Sr^mt. (3) ■rix»S:ffliE-r'I.J:olc. X'<.i?h;U 
H'J 7 1 9. ibi.V'^tiSaJl 

-Ir^'^'-l 1. *>5V^Ji{Il«il3>f;H4S:*i|ffll-rS. <! 
O J; a tc$iJi»^S 2 6 Sr$iJffllt-.S ^ i: -C, mi^^ii 1 0 
O^f^T'-fefooxf-^c^iaaSr aWWtcffliESrfid ^ 
«-lHS«!tBSl 3±t-fe'nnxtr- 

eiaiL«^^i^eiaisii 3±.iz^m^^. a^ox^vu^s?- 
9y^n't:iti,zx^. ±MLtzXoKi:m^timmmm. 

2 6 , j|I^^S2 3 , IB1^a2 4 , U -^a2 7 

[0033]$ i^t:, m=Hm.\i^^<r>}^9-^)m)fi i o 

2 4f-vy^^;i^, m^x:t-.;P^-igifeX'>^^' h;K?5^SS[ 

1 y ^^;i-S7t 0 0 . 2 5 e V <7)is^. m^i^tb 

#ff-C-^ttJ^tg^x ;t-;l^df-'-i|ig{i; 256eVi:^^, HI 

com^eiaiSiT—stc^^ajT'S -i.x;tvp=¥-iiic7)©ji® 

2 5 6 e vm±C0X:tVl'df-^Lfctt^<50X^ 
h^Wjffl^Srfld*^, -b"onxb''-i?SrfflV^/cx;TVl' 

^-mittx^^ Y)vm^^^mz\mcomrmm\i!,m 

X-no'^mifihh, L*>L, 21lO«-?«|«!tfi«S:fflv> 

fHi. lffl«-b'oaXb-i7$r«?i±lLx;t-;kdf-MiE$r 
fifv\ ^0 Hffl««^x^^^Udf-a^X'<i7 YJVCOm^ 

[0034] * fv: . 2 m<nmfmk^^<n^ . i <i{i-b' 

onxb-^$-fflv^fcX;t^;paf-:)ijE$:^Tt''. ^0 HI 
(i«^x4-;l^¥-J*ifeX^:? h;P5:J^B£-ra«-?M^« 
?:#b-^ -fe;l^(c^ai L . i^i^>*i^ Lfe1^iOx^.;Wdf 

i:mm.m7rs'th ztx\ Si^jscox:T-.ypd{^-^»agi07c 
mmmmm'=Fi'ZX h n roxb - ^^gp^coyN- .y y 

[0 03 5] 

i^x^.;i.^-iti«^X^i? h;l^tr]lX#^fig^rl^ai5 J:l/:»■ 
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izm^uyx^ 1 e-y^-Axmmmmmuyx. 1 

8-EELS;X'<^' 1 9-K'J7h^i-y, 2 

0-2»:m^fiiai§§. 2 1-ZayhyXhmth^. 2 
3 -«fl^S, 2 4- -feigSa, 2 5-B<^/X^^b 

fi^^ms. 26 -mmmm.. 27-^^v-i^m.. 
[^mniE2 ] 
miEMmmm.^] mm 
miEMmms^] 122 

[112] 

H 2 




[¥^ffliE3] 



(51) Int. CI. 7 iffiijfe# 
H 0 IJ 37/28 



F I 

H 0 IJ 37/28 
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F:$'-A(##) 2G001 AA03 BAll CA03 DA06 EA04 
FA09 GAOl GA06 GA08 GAIO 
HAOl HA13 JA13 KAOl LAll 
MA05 

5C033 AA03 AA05 NN03 NP06 SS04 

SS07 SS08 SSIO 
50038 KK12 KK17 KK20 



